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PROBLEM TO BE SOLVED: To obtain a recording image without color dispersion with high quality. 
SOLUTION: A picture element selection means 12 and an image data storage means 13 are used to 
select and store preliminary scanning image data of a picture element signal input means 10 by each film 
type. Three gradation balance detection means 17, 18, 19 are used to detect a gradation balance 
characteristic of a recording object original image. Gradation balance detection means 17-19 detect a 
gradation balance characteristic by different methods respectively. Based on the preliminary scanning 
image data of the recording object original image, the gradation balance data from the three gradation 
balance detection means 17, 18, 19 are selected or combined to decide an optimum gradation balance 
to the recording object original image. A gray level transformation characteristic setting means 20 
generates a gray level transformation table based on the decided gradation balance characteristic and 
the gradation characteristic data stored in advance. Furthermore, the gray level transformation table is 
corrected based on the image recording basic amount to generate a recording image data 
transformation table. The transformation table is written in a recording image data transformation LUT 
1 1 . An image recording means 25 records an image based on the transformed image data. 
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«fcW£<5tt 3* 3 <Z>««/<9 v*l*ttJXfi t < 

£fcio©xe*'&tfr£as#*Li\, HtriB^n 

>^XSi:»2<7?Rin^7^xei:*rtu6#xet^*5 
*fc. «fflEI«W/<9v^«ttS:St«-r5xa 

mb&$^ cti^#Bw^7v^«ittixs"T?*a?>fc^ 

^ v ^ fig <DM&tt t ^PJSfllt- J: «9 Blfl/« 7 v ^ ^tt^- 

[0 0 12] 5E«i. BHfBEPSIH^7V^«FttS:8t3e-rSX 
Stt, fltriE*i^BW^7^«imxei:. Wffi»2<^ 

istm, *i*fctt»2o»H^^^*aixa 



( 5 

7 

[ooi3] ^fc, m^ms^Mi^^^^v 

£r left f 6 W«fBft*S *>0>-t?S>5 o 
[0 0 14] 

[*M©nifi^»iiBi nit ^m^mmi.fzy"^^ 

[0015] Hi^isv^r, sfc^^V'OlHfeT*— #<D 
ft#3e»^®i: LT©BB«iif<ft7 ? -^aiftLUT 111: 40 

[0 0 16] 7^f/l'AW#tl 4l^7^^7>f 



ffl¥9 - 18 19 19 
8 

S'Ji-S. ^<©:7>f /ua«»9J^»i 4i:it Ztih74 
[0 0 17] IBtt^-^SR^&l ^ 

[0018] w«5r-*s«#ai sra, y^^^m^i 
wjl&q. oir»o. lmmx^m^ti^^ 

W3 - 5 3 2 3 5^t:PL<M$ntV^ 0 * 

fat5wti:<t9, mmdm&iz.\^fzfcoxz<D74 
[001 9] mi <ct^S3»H^7^^«iaj^»i 

7, 18, 1 9(i. Pl^x-^SSI^®! 5^P>©¥*9 

7^^^) > -i"*fc*>R, G, BOPSHdSSftSC 
ott*65. » 1 ftv ^ L» 3 B«^7 > 1 



( 6 

9 

[0020] m i ffiM'<7 v^tftta^a i 7 

[0021] B3tt, Jg 1 BH^7 >^*feEH^«: 1 7t 

I«JS$I^LTDXGiU r^DXGCl^B 

^DXRi« 0 HS^Lt, G«ftK*t1-£B«S<Z> 
H«d^DXBSr*ft5. DXG, DXR, DXBliD 20 
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It^o 0 8^"r<fc5fc:±5eB»«DpO 

Mfc^— ^Sr«FjE"t-5o ~^*§^> DpOfiJ^HHt 
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image data storage means 13 are used to select and store 
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original image, the gradation balance data from the three 
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recording object original image. A gray level transformation characteristic setting means 20 
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table is corrected based on the image recording basic amount to generate a recording image data 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the image data-conversion approach of the digital printer which records an image on a record 
ingredient based on the image data from the subject-copy image for record recorded on the color film The 
process which creates two or more gradation balance properties based on the approach plurality differs from the 
image data of the subject-copy image for record, or the image data of two or more subject-copy images, chooses 
or combines the gradation balance property of these plurality, and determines a gradation balance property, The 
image data-conversion approach of the digital printer characterized by having the process which creates an 
image data-conversion table based on this determined gradation balance property. 

[Claim 2] In the image data-conversion approach of the digital printer which prints a record image on a record 
ingredient based on the image data from the subject-copy image for record recorded on the color film The 
process which determines the gradation balance property for defining 3 depth-of-shade balance of the gray 
covering the image concentration region of said record image, The process which determines the gradation 
property of defining the lightness covering the image concentration region of a record image, The process 
which is equipped with the process which creates an image data-conversion table based on this gradation 
balance property and gradation property that were determined, and determines said gradation balance property 
Based on the image data of the subject-copy image for record, and the image data of two or more subject-copy 
images, two or more gradation balance properties are created based on the approach plurality differs, from the 
image data of two or more subject-copy images. The image data-conversion approach of the digital printer 
characterized by choosing or combining the gradation balance property of these plurality, and determining a 
gradation balance property. 

[Claim 3] In the image data-conversion approach of a digital printer according to claim 1 or 2, the process 
which determines said gradation balance property Central value is calculated from many image data of the same 
film kind as the film kind with which the subject-copy image for record is recorded, the conversion value for 
reproducing said central value of each color corresponding to the high concentration side reference value of 
each color from the subject-copy image for record, and a low concentration side reference value to the depth of 
shade defined beforehand -- relation -- the price - with the gradation balance detection process of **** 1 The 
2nd gradation balance detection process which associates the conversion value for reappearing to the depth of 
shade beforehand set to at least one of the high concentration side reference value calculated about each color of 
the image data of the subject-copy image for record, and the low concentration side reference values, Central 
value is calculated from many image data of the same film kind as the film kind with which the subject-copy 
image for record is recorded. The 3rd gradation balance detection process related with the conversion value for 
reappearing to the depth of shade which chose the pixel of the subject-copy image for record on the basis of this 
central value, and defined the average image data of this selected pixel beforehand, ** -- the image data- 
conversion approach of the digital printer characterized by including one process even if few. 
[Claim 4] In the image data-conversion approach of a digital printer according to claim 1 or 2, the process 
which determines said gradation balance property The pixel of many subject-copy images of the same film kind 
as the film kind with which the subject-copy image for record is recorded is chosen in accordance with the 
criteria defined beforehand. The process which calculates a gradation balance property from the central value of 
the image data which recorded the image data of the selected pixel and was accumulated, The image data- 
conversion approach of the digital printer characterized by determining gradation balance property data 
including the process which searches for a gradation balance property from the image data of the subject-copy 
image for record with the weighted-mean value of the central value calculated with the gradation balance 
property in each [ these ] process. 

[Claim 5] In the image data-conversion approach of a digital printer according to claim 1 or 2, the process 
which determines said gradation balance property Central value is calculated from many image data of the same 
film kind as the film kind with which the subject-copy image for record is recorded, the conversion value for 
reproducing said central value of each color corresponding to the high concentration side reference value of 
each color from the subject-copy image for record, and a low concentration side reference value to the depth of 
shade defined beforehand ~ relation ~ the price -- with the gradation balance detection process of **** 1 The 
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2nd gradation balance detection process which associates the conversion value for reappearing to the depth of 
shade beforehand set to at least one of the high concentration side reference value calculated about each color of 
the image data of the subject-copy image for record, and the low concentration side reference values, Central 
value is calculated from many image data of the same film kind as the film kind with which the subject-copy 
image for record is recorded. Choose the pixel of the subject-copy image for record on the basis of this central 
value, and the 3rd gradation balance detection process related with the conversion value for reappearing to the 
depth of shade which defined the average image data of this selected pixel beforehand is included. The image 
data-conversion approach of the digital printer characterized by determining gradation balance property data 
with the weighted-mean value of the balance value calculated at each [ these ] gradation balance detection 
process. 

[Claim 6] In the image data-conversion approach of a digital printer according to claim 1 or 2, the process 
which determines said gradation balance property Central value is calculated from many image data of the same 
film kind as the film kind with which the subject-copy image for record is recorded. The 1st gradation balance 
detection process related with the conversion value for reproducing said central value of each color 
corresponding to the high concentration side reference value of each color from the subject-copy image for 
record, and a low concentration side reference value to the depth of shade defined beforehand, Central value is 
calculated from many image data of the same film kind as the film kind with which the subject-copy image for 
record is recorded. Choose the pixel of the subject-copy image for record on the basis of this central value, and 
the 3rd gradation balance detection process related with the conversion value for reappearing to the depth of 
shade which defined the average image data of this selected pixel beforehand is included. The conversion value 
corresponding to a high concentration side reference value and this based on the 1st gradation balance detection 
process, The gradation balance table which consists of a line which connects a low concentration side reference 
value and the conversion value corresponding to this is created. This line is shifted so that said line of this 
gradation balance table may pass along the average image data of the 3rd gradation balance detection process, 
and the conversion value corresponding to this. The image data-conversion approach of the digital printer 
characterized by determining gradation balance property data using this shifted gradation balance table. 
[Claim 7] In the image data-conversion approach of a digital printer according to claim 1 or 2, the process 
which determines said gradation balance property The 2nd gradation balance detection process which associates 
the conversion value for reappearing to the depth of shade beforehand set to the high concentration side 
reference value calculated about each color of the image data of the subject-copy image for record, and the low 
concentration side reference value, Central value is calculated from many image data of the same film kind as 
the film kind with which the subject-copy image for record is recorded. The 3rd gradation balance detection 
process related with the conversion value for reappearing to the depth of shade which chose the pixel of the 
subject-copy image for record on the basis of this central value, and defined the average image data of this 
selected pixel beforehand, The conversion value corresponding to a high concentration side reference value and 
this based on the 2nd gradation balance detection process, The gradation balance table which consists of a line 
which connects a low concentration side reference value and the conversion value corresponding to this is 
created. This line is shifted so that said line of this gradation balance table may pass along the average image 
data of the 3rd gradation balance detection process, and the conversion value corresponding to this. The image 
data-conversion approach of the digital printer characterized by determining gradation balance property data 
using this shifted gradation balance table. 

[Claim 8] It is the image data-conversion approach of the digital printer characterized by detecting gradation 
balance using the image of those all or the one section only including one film or a series of films with which 
said film kind consists of many images in claim 3 thru/or the image data-conversion approach of the digital 
printer of seven given in any one. 

[Claim 9] In the digital printer which prints an image on a record ingredient based on the image data from the 
subject-copy image for record recorded on the color film An image data input means to input said image data, 
and a gradation balance detection means to search for two or more gradation balance properties from the central 
value of the image data of a large number accumulated for every concentration level of said negative color film, 
A gradation balance decision means to choose or combine the balance value based on two or more gradation 
balance properties searched for, and to determine a gradation balance property, A gradation property storage 
means by which the gradation property was memorized, and the gradation balance property from a gradation 
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balance detection means, The digital printer characterized by having an image data-conversion means to change 
image data with the gradation translation table created from the gradation property from a gradation property 
storage means, and an image recording means to record an image on a record ingredient by the image data 
changed with this image data-conversion means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the digital printer which carries out digital image processing of 
the image data obtained from the photographic film, and records an image, and the image data-conversion 
approach of this. 
[0002] 

[Description of the Prior Art] The picture signal controlled variable was calculated based on the picture signal 
which picturized reflection copies and photographic films, such as a print photograph, and was acquired, and in 
the conventional digital printer which records a rendering image on color sensitive material or other record 
media based on this picture signal controlled variable, based on the highlights concentration in a subject copy, 
and shadow concentration, the criteria concentration point was determined for every color component, and the 
gray scale conversion curve is set up so that these concentration values may be set to predetermined signal 
level, as indicated by JP,2-157758,A, for example. 

[0003] Moreover, a screen is divided into two or more fields, from the maximum of each color for every field, 
and the minimum value, the maximum reference value and a minimal-basis semi- value are defined, and 
reproducing the maximum reference value of each color so that it may become black about white and a 
minimal -basis semi- value is indicated by JP,6-242521,A. 

[0004] Moreover, in JP,6-1781 13, A, a histogram is created from image data. R corresponding to [ have a 
histogram accumulation means to accumulate and memorize for the storage means corresponding to the 
classification of a film, and ] the predetermined cumulative frequency (for example, 50%) of the accumulation 
histogram data for every film kind, G, and B value, The image data-conversion approach about the gradation 
property which creates a translation table so that a weighting average value with R corresponding to the 
predetermined cumulative frequency (for example, 50%) of the histogram data for every image, G, and B value 
may be in agreement with the former is indicated. Moreover, in JP,4-260274,A and JP,6-253149,A, the 
translation table is memorized according to the property of a film, and carrying out the selection activity of this 
is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] above-mentioned JP,2-157758,A -- like -- the conventional digital 
image recording approach -- it is controlling so that all almost become the highlights section of a rendering 
image, and the shadow section about the highlights section of a subject-copy image, and the shadow section. 
For this reason, when the highlights section and the shadow section are neither white nor black, respectively, 
inconvenience arises. Moreover, in dividing a screen into two or more fields and defining the maximum 
reference value and a minimal-basis semi- value from the maximum of each color for every field, and the 
minimum value like above-mentioned JP,6-242521,A, the case where the maximum reference value and a 
minimal -basis semi- value are misguided by dividing a screen into two or more fields occurs. Moreover, 3 
depth-of-shade balance by this approach is inadequate, for this reason, specify a gray point in hand control, the 
color patch of the same film as an activity subject copy is made to read, or there are many proposals about 
amelioration of the detection approach of the gray from near the maximum concentration. 
[0006] Moreover, the approach of creating a histogram from image data and accumulating this histogram for the 
storage means corresponding to the classification of a film like JP,6-1781 13,A, is meaningful when the 
exposures at the time of photography are a set and correct exposure mostly like a reversal film. On the other 
hand, it is difficult to acquire to accuracy the film property which the forms of a histogram will differ and is 
needed from accumulation of a mere histogram with an exposure even if it is the same photographic subject 
with the record medium from which properties, such as 3 depth-of-shade balance and gradation, differ with a 
photography exposure like a negative film. Moreover, what is necessary is just to have made in agreement R 
and G which were obtained from the accumulation histogram data for every film kind, B value, and R and G 
which were obtained from the histogram data for every image, and B value, and the above-mentioned weighting 
average is meaningless in any way. 

[0007] In drawing 12 (A), about R concentration of the subject-copy image recorded on the negative film, the 
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gray level histogram of undershirt exposure and this drawing (B) show the gray level histogram of proper 
exposure of the same photographic subject as (A), and (C) shows the gray level histogram of exaggerated 
exposure of the same photographic subject as (A) and (B). Even if it photos the same photographic subject 
using the same negative film from these drawings, a photography situation shows that the configuration of a 
histogram changes a lot. Therefore, even if it accumulates a histogram, in the case of a negative film 
manuscript, the histogram configuration of an average photographic subject is not acquired, either, and 
moreover, accumulation of a mere histogram will equalize the configuration of a histogram and will be made 
into a flat. 

[0008] Moreover, as for the engine performance of the transfer characteristic to that the memorized data are not 
optimized by each image equipment, property fluctuation of a film, or modification of a film type, what 
memorizes a translation table and carries out a selection activity according to the property of a film is 
inadequate like JP,4-260274,A. 

[0009] This invention is for solving the above-mentioned technical problem, and aims at offering the digital 
printer with which the record image of high quality with the proper gradation property which maintained color 
balance to exaggerated exposure density from a rear spring supporter and the highlights image section to the 
shadow image section was obtained from the undershirt, and the image data-conversion approach of this. 
Furthermore, this invention finds out the stable gray point automatically, and it aims at obtaining the rendering 
image which does not have color dispersion between images. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the image data-conversion 
approach of a digital printer according to claim 1 creates two or more gradation balance properties based on the 
approach plurality differs from the image data of the subject-copy image for record, or the image data of two or 
more subject-copy images, and is equipped with the process which chooses or combines the gradation balance 
property of these plurality, and determines a gradation balance property, and the process which create an image 
data-conversion table based on this gradation balance property that determined. Moreover, the image data- 
conversion approach of a digital printer according to claim 2 The process which determines the gradation 
balance property for defining 3 depth-of-shade balance of the gray covering the image concentration region of a 
record image, The process which determines the gradation property of defining the lightness covering the image 
concentration region of a record image, The process which is equipped with the process which creates an image 
data-conversion table based on this gradation balance property and gradation property that were determined, 
and determines said gradation balance property Based on the image data of the subject-copy image for record, 
and the image data of two or more subject-copy images, two or more gradation balance properties are created 
based on the approach plurality differs, from the image data of two or more subject-copy images. The gradation 
balance property of these plurality is chosen or combined, and a gradation balance property is determined. 
[001 1] In addition, the process which determines said gradation balance property Central value is calculated 
from many image data of the same film kind as the film kind with which the subject-copy image for record is 
recorded, the conversion value for reproducing said central value of each color corresponding to the high 
concentration side reference value of each color from the subject-copy image for record, and a low 
concentration side reference value to the depth of shade defined beforehand - relation ~ the price -- with the 
gradation balance detection process of **** 1 The 2nd gradation balance detection process which associates the 
conversion value for reappearing to the depth of shade beforehand set to at least one of the high concentration 
side reference value calculated about each color of the image data of the subject-copy image for record, and the 
low concentration side reference values, Central value is calculated from many image data of the same film kind 
as the film kind with which the subject-copy image for record is recorded. It is desirable to include at least one 
process with the 3rd gradation balance detection process related with the conversion value for reappearing to the 
depth of shade which chose the pixel of the subject-copy image for record on the basis of this central value, and 
defined the average image data of this selected pixel beforehand. Moreover, as for the process which determines 
said gradation balance property, it is desirable to determine gradation balance property data with the weighted- 
mean value of the central value which searched for said 1st gradation balance process and the 2nd gradation 
balance process with the gradation balance property in each [ these ] process. Moreover, as for the process 
which determines said gradation balance property, it is desirable to determine gradation balance property data 
including said 1st gradation balance detection process, said 2nd gradation balance detection process, and said 
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3rd gradation balance detection process with the weighted-mean value of the balance value calculated at each 
[ these ] gradation balance detection process. 

[0012] Furthermore, the process which determines said gradation balance property Said 1st gradation balance 
detection process and said 2nd gradation balance detection process, The conversion value corresponding to 
[ based on the 1st or 2nd gradation balance detection process ] a high concentration side reference value and this 
including said 3rd gradation balance detection process, The gradation balance table which consists of a line 
which connects a low concentration side reference value and the conversion value corresponding to this is 
created. It is desirable to shift this line so that said line of this gradation balance table may pass along the 
average image data of the 3rd gradation balance detection process and the conversion value corresponding to 
this, and to determine gradation balance property data using this shifted gradation balance table. Moreover, as 
for said film kind, it is desirable to detect gradation balance using the image of those all or the one section only 
including one film or a series of films which consist of many images. 

[0013] Moreover, an image data input means by which a digital printer according to claim 8 inputs image data, 
A gradation balance detection means to search for two or more gradation balance properties from the central 
value of the image data of a large number accumulated for every class of negative color film, and every 
concentration level, A gradation balance decision means to choose or combine the balance value based on two 
or more gradation balance properties searched for, and to determine a gradation balance property, An image 
data-conversion means to change image data with the gradation translation table created from a gradation 
property storage means by which the gradation property was memorized, and the gradation balance property 
from a gradation balance detection means and the gradation property from a gradation property storage means, 
It has an image recording means to record an image on a record ingredient by the image data changed with this 
image data-conversion means. 
[0014] 

[Embodiment of the Invention] Drawing 1 is the functional block diagram showing the digital printer which 
carried out this invention. The picture signal input means 10 consists of well-known film scanners, reads the 
image of a negative film and changes it into a picture signal. The picture signal input means 10 can perform this 
scan and a press can now, and reads the image of a negative film as image data of thousands of points in a press 
can. In addition, the number of image data in a press can just reads the image data of hundreds - 10,000 
numbers, for example according to the request of compaction of the processing time, improvement in print 
quality, etc., without being restricted to thousands of points. Moreover, with this scan, the image of a negative 
film is read as image data of hundreds of thousands - 1 million numbers. 

[0015] In drawing 1 , the image data flow of this scan is expressed as the dotted line, and flow, such as image 
data of other press cans, is expressed as the continuous line. The image data based on this scan from the picture 
signal input means 10 is sent to record image data-conversion LUT1 1 as a picture signal conversion means. 
Moreover, the press can image data from the picture signal input means 10 is sent to the image data selection 
means 12 and the image recording base quantity operation means 13. In addition, the image data of this scan 
may be combined, the number of pixels of hundreds of pixels to tens of thousands of pixels may be decreased, 
and this may be used as press can image data so that a press can and this scan may be performed independently 
in this way and also it may explain in detail later. 

[0016] The film kind discernment means 14 identifies the class of negative color film. The magnetic reader 
which reads the bar code reader and the magnetic information forjudging film classification corresponds to this, 
reads these bar codes and the magnetic information which were recorded on the negative film, and distinguishes 
film classification etc. You may also include the means for discernment from a negative film and a positive 
film, and discernment of other storages in this film kind discernment means 14 besides distinction of these film 
class. When the subject copy belongs to a series of a large number images like a photographic film, a series of 
subject copies are the film kinds same with a natural thing. 

[0017] The image data selection means 12 chooses image data in accordance with the selection criterion defined 
beforehand, and sends this selected image data to the image data accumulation means 15. As a selection 
criterion, the average of the image data of the corresponding film kind which was accumulated with the image 
data accumulation means 15 is used with the film classification signal from the film kind discernment means 
14. And only the image data of predetermined within the limits is chosen on the basis of this average value. 
Moreover, it may replace with the average and the statistic determined with statistical methods, such as the least 
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square method, may be used. Thus, the selected image data serves as image concentration of the photographic 
subject color of the fixed range almost near gray or gray. 

[0018] The image data accumulation means 15 adds and accumulates R concentration and B concentration to G 
concentration, and the number of image data of image data in the storage area which corresponds based on a 
film classification signal. With this operation gestalt, G concentration is used as criteria of image data. And G 
concentration value of image data accumulates R concentration and B concentration in the level which judges 
and corresponds [ to which level of the level classified according to for example, 0.01 spacing or 0. 1 spacing it 
corresponds, and ]. The number of are recording data is also counted and memorized simultaneously. And about 
many image data, the accumulated are recording image data is divided by the number of are recording data, and 
the average is calculated. In addition, the are recording approach of image data is explained to JP,3-53235,A in 
detail. Moreover, the average of much are recording data is fixed, and becomes a color near gray or gray. An 
adjusted value with the gap fixed in the case of the color near gray from gray can be added, and it can consider 
as gray. Thus, by accumulating image data according to film classification, the data of the proper in this film 
kind come to be obtained with a sufficient precision as are recording progresses. 

[0019] The 1st thru/or the 3rd gradation balance detection means 17, 18, and 19 detect the gradation balance 
property of a film kind that the image for record belongs based on the average value and press can image data 
from the image data accumulation means 15. 3 depth-of-shade balance of a negative color film differs according 
to film density. This originates in R of a negative color film, G, and a B weighting curve (relation of the 
coloring concentration which may receive the light exposure to a film) not being parallel respectively, i.e., the 
gradation of R, G, and B differing, (this property being called gradation balance). This gradation balance 
changes also with classes of film. The 1st thru/or the 3rd gradation balance detection means 17-19 detect this 
gradation balance property by different approach. 

[0020] First, the 1st gradation balance detection means 17 searches for a gradation balance property based on 
said average value from the image data accumulation means 15. Drawing 2 shows an example of the detected 
gradation balance property, and shows the relation of R concentration to G concentration by the average of the 
are recording data of each concentration level. Although it becomes the curve which consists of a point of a 
large number obtained as shown in drawing 2 in expressing with the average of each concentration level, well- 
known smoothing processing is performed to these each point, and it corrects to a straight line or a smooth 
curve. Similarly, the relation of B concentration to G concentration is created. 

[0021] Drawing 3 is an example of the gradation balance property data in which the relation of R concentration 
to G concentration detected with the 1st gradation balance detection means 17 is shown, and carries out 
smoothing processing of what is shown in drawing 2 . In drawing 3 , 3 color average concentration of the 
maximum concentration value of each color in the subject copy for record is set to DXG as a high concentration 
side reference value of G concentration, based on this DXG, it asks for R concentration to DXG from a 
gradation balance property, and this is set to DXR. Similarly, DXB is calculated from the relation of B 
concentration to G concentration. DXG, DXR, and DXB are R for obtaining gray concentration in DXG, G, and 
B concentration. Similarly, the G concentration DIG of a low concentration side reference value calculates DIR 
and DIB by making 3 color average concentration of the minimum concentration value of each color into a low 
concentration side reference value. Thus, DXR, DXG, DXB, DIR, DIG, and DIB which were calculated express 
the color balance of the high-concentration gray photographic subject in a subject copy, and a low-concentration 
gray photographic subject, and make these a high concentration side criteria balance value and a low 
concentration side criteria balance value. 

[0022] The gradation balance data based on this 1st gradation balance detection means 17 can express the 
average gradation balance data from many images, and can detect them by the average image photoed with the 
daylight or stroboscope light as a high precision or safe gradation balance data with few errors. Furthermore, the 
stable rendering image can be obtained by using it in common to a series of images. However, when the 
photography light source is neither the daylight nor stroboscope light, there is a problem which does not express 
gradation balance data when a film property is not average. In order to compensate this, the 2nd gradation 
balance detection means 18 detects a gradation balance property. 

[0023] With the 2nd gradation balance detection means 18, gradation balance data are obtained noting that the 
high concentration side reference value calculated about each color of the image data of the subject-copy image 
for record and a low concentration side reference value are equivalent to the gray of a photographic subject. 
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Moreover, gradation balance data may be obtained noting that the line which passes along a high concentration 
side reference value and a low concentration side reference value is equivalent to gray about each color in 
addition to this. Said high concentration side reference value and a low concentration side reference value are 
the maximum calculated from the full-screen field of an image, the specific image field, and two or more 
images field, the minimum value or a highlighting point, and a shadow point (for example, 5% of a 
concentration accumulation histogram and 95% point). 

[0024] Detection of the gradation balance by this 2nd gradation balance detection means 18 has possibility of 
mistaking the part which is not a gray photographic subject by the way as the 3 gray depth of shade. Moreover, 
the small variation of the rendering image between images is produced from such instability. However, it has 
the description which can detect 3 depth-of-shade balance of the property from which it separated from the 
average characteristic of photography light other than the daylight or stroboscope light, or a film. 
[0025] With the 3rd gradation balance detection means 19, image data is standardized using a normalization 
curve, a high saturation pixel is removed based on this standardized image data, and the average value of the 
image data after [ this ] removing is computed, and let this be gradation balance data. A normalization curve 
accumulates many image data of the same film kind as the film kind with which the subject-copy image for 
record is recorded, divides this by the number of are recording image data, calculates the average, and creates it 
in quest of the curve which connects this average to criteria concentration like G concentration or 3 color 
average concentration. Each image data is changed into criteria concentration (normalization concentration) 
using this normalization curve. A photographic subject color can be predicted from the changed normalization 
concentration. For example, it removes, and the pixel with the large difference of the normalization 
concentration of two colors adds the image data of the pixel which remains, and calculates the average noting 
that it is a thing of a photographic subject color which has high saturation. As for this average value, the gray 
concentration balance of the subject-copy image for record is further expressed with what added the image data 
of the remaining pixels after a normalization curve removes a high saturation pixel to expressing the average 
gray concentration balance of a negative film kind, and calculated the average value to accuracy. 
[0026] The approach of standardizing image data and computing the average of image data based on this 
normalization image data is explained to JP,3-532235,A in detail. In addition, instead of using mere average 
concentration, highlights image average concentration may be used and a normalization curve may be created. 
Moreover, you may be not mere average concentration but highlights image average concentration etc. Thus, 
according to a 3rd gradation balance detection means 19 to standardize image data, 3 depth-of-shade balance of 
the subject-copy image for record is detectable in the precision near the gradation balance property searched for 
with the 1st gradation balance means 17. Moreover, although it does not have about 18 2nd gradation balance 
detection means precision, 3 depth-of-shade balance of the property from which it separated rather than the 1st 
gradation balance detection means 17 from the average characteristic of photography light other than the 
daylight or stroboscope light or a film is detectable. As a fault of this 3rd gradation balance detection means 19, 
it is stability's being missing and not being gradation balance data, and it can be said that it is the in-between 
engine performance of the 1st gradation balance detection means 17 and the 2nd gradation balance detection 
means 18. 

[0027] The gradation balance decision means 22 is based on the press can image data of the average value of 
the image data accumulation means 15, or the subject-copy image for record according to the above-mentioned 
engine performance of the 1st thru/or the 3rd gradation balance detection means 17-19, and the optimal 
gradation balance data for the subject-copy image for record are determined by choosing or combining each 
gradation balance data. Thus, by choosing or combining the gradation balance data from each gradation balance 
detection means 17-19, highly precise stable gradation balance data come to be obtained. 
[0028] First, the decision of the gradation balance value based on the output value of the 1st and 2nd gradation 
balance detection means 17 and 18 uses the weighted-mean values DNXi and DNIi of the high concentration 
side reference value (Dxi) of for example, a subject-copy image, a low concentration side reference value (Dni), 
the high concentration side criteria balance value corresponding to it, and a low concentration side criteria 
balance value. 
[0029] 
[Equation 1] 

DNXi=KXi-DXi+Kxi-Dxi+alphai -- [Equation 2] 
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DMi=KIi-DIi+Kni-Dni+beta iKXi, Kxi, Kli, Kni: Multiplier (KXi+Kxi=1.0 and KIi+Kni=1.0) 
DXi: It is the high concentration side criteria balance value of each color for which it asked from the are 
recording image data of an a large number coma, and is obtained from the 1st gradation balance detection 
means 17. 

Dli: It is the low concentration side criteria balance value of each color for which it asked from the are 
recording image data of an a large number coma, and is obtained from the 1st gradation balance detection 
means 17. 

Dxi: It is the high concentration side reference value of each color of the subject-copy image for record, and is 
obtained from the 2nd gradation balance detection means 18. 

Dni: It is the low concentration side reference value of each color of the subject-copy image for record, and is 
obtained from the 2nd gradation balance detection means 18. 

alphai: Constant betai for setting it as the suitable concentration which is easy to control the record image 
concentration to high-concentration side criteria concentration: The constant for setting it as the suitable 
concentration which is easy to control the record image concentration to low concentration side criteria 
concentration [0030] In addition, even if it is the same film class, it cannot crawl on the film property same 
strict always suddenly. This cause has manufacture of a film, aging, film development, a camera, the influence 
of the photography light source, etc. For this reason, it is necessary to also take into consideration the film 
property of the image for record besides the property of the same film kind. Therefore, KXi, and Kxi, Kli and 
Kni A multiplier is defined with the property of a subject-copy image. For example, they are KXi>Kxi and 
KIi>Kni, so that many properties of a subject-copy image are in agreement with the average characteristic of an 
image. An inclination is strengthened. Moreover, they are KXi<Kxi and KIi<Kni, so that a subject-copy image 
is influenced of the photography light source. An inclination is strengthened. 

[003 1] Moreover, the gradation balance decision means 22 determines gradation balance by correcting the 
curve or straight line from the 1st gradation balance detection means 17 or the 2nd gradation balance detection 
means 18 based on the average concentration DMi from the 3rd gradation balance detection means 19. in this 
case, it is shown in drawing 4 » as ~ an average concentration value DMG pair » the case where much DMR(s) 
differ from the statistic calculated from the image — an average concentration value DMG pair - as a drawing 
destructive line shows, the curve or straight line from the above-mentioned 1st gradation balance detection 
means 17 or the 2nd gradation balance detection means 18 is shifted so that it may pass along the point of 
DMR. Moreover, gradation balance may be determined by correcting the curve or straight line from the 1st 
gradation balance detection means 17 or the 2nd gradation balance detection means 18 using the weighted-mean 
value of DMR and Dmr. In addition, much DMR(s) are the average concentration values of R for which it asked 
from the are recording image data of a coma, and are obtained from the 1st gradation balance detection means 
17. Moreover, Dmr is the average concentration value of R for which it asked from the subject-copy image for 
record, and is obtained from the 2nd gradation balance detection means 18. Furthermore, with another operation 
gestalt, highlights image section average concentration etc. may be used instead of average concentration. 
[0032] Moreover, the gradation balance decision means 22 determines gradation balance property data using the 
weighted-mean value of each value calculated with the 1st thru/or the 3rd gradation balance detection means 
17-19. For example, it judges whether the difference of the balance value of the 1st gradation balance detection 
means 17 and the gradation balance data (average) from the 3rd gradation balance means 19 is large. Or it is 
made small, case this difference is large - the multiplier kl of the gradation balance value from the 1st 
gradation balance detection means 17 "0" ~ The multiplier k2 of the gradation balance value of the 2nd 
gradation balance detection means 18 which is data of the subject-copy image for record is enlarged, for 
example, kl:k2:k3=0.2:0. 5:0.3 etc. are used. However, it is kl+k2+k3=1.0. 

[0033] Moreover, in the 1st gradation balance detection means 17, if a difference is between the gradation 
balance data for which it asked for every film kind, and the gradation balance data for which it asked from a 
series of image data in this film kind, a series of image data which contains the image for record instead of the 
gradation balance data for which it asked from the film kind will be adopted. Moreover, when the gradation 
balance data of the 1st gradation balance detection means 17 and the 3rd gradation balance detection means 19 
approximate and these values differ from the gradation balance data of the 2nd gradation balance detection 
means 18, it judges with not extracting gray area, and the value of the weighting multiplier k2 to the balance 
value of this 2nd gradation balance detection means 18 makes small, or it makes M 0" with a 2nd gradation 



http://www4.ipdl j po.go j p/cgi -bin/tran_web_cgi_ejj e 



4/23/04 



Page 7 of 12 



balance detection means 18. 

[0034] Moreover, if it is judged by the case where the negative film photoed with the camera which has a 
photography light source detection means is used that a photograph was taken with light other than the daylight 
or stroboscope light, the multiplier k2 to the gradation balance data of the 2nd gradation balance detection 
means 18 will be enlarged, and the multipliers kl and k3 to the gradation balance data of the 1st and 3rd 
gradation balance detection means 17 and 19 will be made small, or it will be made "0." 

[0035] Moreover, in the case of an undershirt exposure negative film, the low concentration side reference value 
in the 2nd gradation balance detection means 18, such as the minimum value and a shadow point, serves as 
carrier beam concentration in the concentration of the film base, or its effect, and does not necessarily express a 
neutral color. In such a case, it is good to change so that the weighting factor of a low concentration side 
reference value may be made small without making the same the weighting multiplier of a low concentration 
side reference value and a high concentration side reference value. 

[0036] Thus, the gradation balance data determined with the gradation balance detection means 22 are sent to 
the gray-scale-conversion conditioning means 20. The gray-scale-conversion conditioning means 20 creates the 
gradation translation table about the gradation transfer characteristic based on the gradation property data from 
the gradation property data storage means 21, the gradation balance data from the gradation balance decision 
means 22, and the image recording base quantity from the image recording base quantity operation means 13. 
For this reason, a gradation balance translation table is created using the high concentration side criteria balance 
value DXi (i is any one of R, G, and the B), and the low concentration side criteria balance value Dli. That is, 
record concentration beforehand defined to the criteria balance values DXR and DIR is set to Dhr and Dsr, and 
a gradation balance translation table is created by connecting the coordinate point determined by these [ DXR ], 
and Dhr, DIR and Dsr. Similarly, a gradation balance translation table is created about other B concentration. 
Drawing 5 shows an example of this gradation balance translation table, and takes R concentration which is an 
output value at an axis of ordinate about R concentration which is an input value along an axis of abscissa. 
Thus, since the record concentration Dhi and Dsi is defined and it is assigning uniformly to total concentration 
in the meantime, to the negative image of undershirt exposure, it is necessarily unrecordable as a natural image. 
For this reason, a gradation translation table is created using the gradation property data shown below. 
[0037] A gradation translation table is set up by the gray-scale-conversion conditioning means 20 based on the 
gradation transfer characteristic, record base quantity, and record conditions. The gradation transfer 
characteristic is created from the gradation balance property (3 depth-of-shade balance in each concentration) 
shown in drawing 4 , and the gradation property (gradient [ in / it is equivalent to the inclination of the 
characteristic curve of a negative film, and / each concentration ]) shown in drawing 6 . Thus, the average of the 
gradation balance of many images can be used now by separating a gradation balance property and a gradation 
property. Moreover, a gradation balance property cannot more necessarily need correctness, but a gradation 
property can use now the data defined beforehand. This gradation property data is memorized by the gradation 
property data storage means 21, the gradation property data which correspond with the film distinction signal 
from the film kind discernment means 14 are read, and this is sent to the gray-scale-conversion conditioning 
means 20. Moreover, record base quantity is calculated by the image recording base quantity operation means 
13. In addition, easily, gradation property data cannot be based on film classification, but can also use common 
data. 

[0038] Gradation property data are memorized for every film classification, and the gradation property data 
which correspond with the film classification recognition signal from the film kind discernment means 14 are 
sent to the gray -scale-conversion conditioning means 20. Drawing 6 shows an example of this gradation 
property data. This gradation property data is a translation table corresponding to the characteristic curve of a 
negative color film, and is Dout to an axis of abscissa. The relation of Din is expressed to an axis of ordinate, 
and it is Dout from the value of Din. It uses in order to change into a value. Not a straight line but image 
concentration is compressed for the foot and shoulder of a characteristic curve so that this gradation property 
data also shows. Although the form of a characteristic curve changes with a sensitization coloring layer or color 
film kinds, it is hardly used to a shoulder by advance with the latitude of a film, and the exposure technique of a 
camera. The translation table equivalent to the characteristic curve memorized since the property of a foot is 
approximated with each film is an average translation table, and it is not necessary to have it according to each 
color. For acquiring an exact gradation property, film density is measured for every film classification, and this 
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measured value is used. Or a gradation translation table may be set up by trial and error, and you may choose 
based on a film classification signal. Moreover, a characteristic curve is expressed with the form of a translation 
table, and also it may express with a function expression and you may use. 

[0039] Next, the gray -scale-conversion conditioning means 20 pinpoints the activity range of the above- 
mentioned gradation property data (a film characteristic curve is resembled) shown in drawing 6 from the high 
concentration side criteria balance value DXi of a subject-copy image, and the low concentration side criteria 
balance value Dli, compounds the gradation property of this range, and the gradation balance translation table 
shown in drawing 5 , and creates a gradation translation table as shown in drawing 7 . That is, a gradation 
translation table as shows the value of the axis of abscissa of said gradation balance translation table to drawing 
7 by transposing to the value of the axis of ordinate of a corresponding characteristic curve using the gradation 
property data shown in drawing 6 is created. Although the thing of a continuous-line display of drawing 7 
becomes the record image which is the thing of an undershirt exposure negative image, and contrast (difference 
of DXi and Dli) becomes small to the gradation balance property of the image by the proper exposure display 
with a broken line, and does not have tightness of the shadow section, it shows that an image is improve by 
expand the concentration of a low concentration section image and record it. As other approaches, each value of 
DXR is set to Din from DIR, and it is Dout. It changes and the effectiveness same also as an axis of abscissa of 
the gradation balance table of drawing 5 is acquired. Even if it makes correction of this gradation translation 
table for every image, it may have two or more tables [ finishing / correction ], and you may perform choosing 
this. Moreover, as another approach, from not needing a high precision, the above-mentioned gradation property 
data may search for a gray level histogram and concentration cumulative distribution automatically from the 
press can image data of a well-known approach, for example, a subject-copy image, and may use this. 
[0040] Thus, 3 depth-of-shade balance containing the nonlinear section of the characteristic curve of a negative 
color film is found out and controlled by this invention for every film kind. It can ask for 3 depth-of-shade 
balance containing the nonlinear section of the characteristic curve of a film automatically from image data with 
the image data selection means 12, the image data accumulation means 15, and the gradation balance detection 
means 17-19. The difference in the foot of the characteristic curve of each film kind influences the tone 
reproduction of a record image, and the effect on color balance is small. Moreover, the color balance by the 
difference in the foot of the characteristic curve of each color is amended, and the effect of the tone 
reproduction on a record image is small. Although the configuration of the characteristic curve of each film kind 
is difficult to ask automatically from image data, generally, the precision is not needed like the precision of 
color balance, but the average data memorized beforehand can be substituted for it, without asking directly from 
a subject-copy image. 

[0041] Furthermore, the gray-scale-conversion conditioning means 20 corrects the gradation translation table 
from the gray-scale-conversion conditioning means 20 based on the image recording base quantity from the 
record conditions from the record condition storage means 23, and the image recording base quantity operation 
means 13. A two-dot chain line shows an example of this corrected gradation translation table to drawing 8 . 
This corrected gradation translation table is written in record image data-conversion LUT1 1 as a record image 
data-conversion table. Thus, correcting a gradation translation table based on image recording base quantity is 
based on the following reason. If the maximum reference value which should be reproduced, the minimal-basis 
semi- value or the highlighting point, and the shadow point are exact, the correction by image recording base 
quantity will not have the need. The example of a type of such a scene is a portrait in a photo studio. A 
highlighting point is the white of dress and a shadow point is hair. On the other hand, the portrait which made 
the nature the background is not necessarily so. Still a large number [ the white of the foreground in speed light 
photography etc. ] outside empty, clouds, and the white wall and white aperture to reflect as a highlighting 
point. It is dramatically difficult to extract the white of dress to accuracy except for them, and, in many cases, 
the correction based on image recording base quantity is required. 

[0042] The image recording base quantity operation means 13 calculates image recording base quantity based 
on the press can image data from the picture signal input means 10. Image recording base quantity is a value 
calculated from the image concentration of a subject copy for every subject copy for record. For example, based 
on press can image data, the arithmetic average value in each area, such as full-screen area, specific area, and 
selection area, is computed, and this is used selectively. In addition, as image recording base quantity, the 
average of the addition with weight to the location of a pixel, the selected average of a pixel, the selected 
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average of addition with weight, etc. are used. 

[0043] Image recording base quantity can be calculated using a well-known approach which is indicated by 
JP,55-26569,A, JP,61-223731 A JP,2-90140,A, JP,3-53235,A, JP,5-289207,A, etc. Image recording base 
quantity Furthermore, the weighted-mean value of maximum (or highlights section concentration) and the 
minimum value (or shadow section concentration), The weighted-mean value which multiplied each pixel by 
weight (for example, weighting average which multiplied by weight to each class of a gray level histogram), 
The image of subject-copy images, such as a value equivalent to the specific frequency or the selected 
frequency of a cumulative gray level histogram, the description ****** value, The value which has the 
description ****** value or main photographic subject concentration, and correlation for the main photographic 
subject concentration indicated [ especially ] by JP,5-100328,A etc. can be used as image recording base 
quantity. Moreover, a concentration control value may be used and it can ask in this case from a well-known 
approach which is indicated by JP,51-138435,A, JP,53-145621,A, JP,54-28131 5 A, JP,59- 164547, A, etc. 
[0044] According to image recording base quantity, in accordance with the axis of ordinate of a gradation 
translation table, the correction of a gradation translation table based on image recording base quantity shifts the 
above-mentioned table data up and down, and changes them. In addition, as shown in drawing 8 , in correcting 
with the body concentration DpO, as a two-dot chain line shows, it corrects a gradation translation table. In this 
case, DpO expresses data required for DpR to obtain the proper body concentration of a record image for the 
body concentration of a subject-copy image. And the body concentration DpO of a subject-copy image is not in 
agreement with the body concentration DpR of a record image, and when the concentration of the body 
concentration DpR of a record image is low, a translation table is corrected to drawing 8 as a two-dot chain line 
shows. About the decision approach of the body area for asking for body concentration, the approach of 
extracting main photographic subjects (people's face) from a film image can be used as indicated by JP,52- 
156624, A, JP,2-287531,A, and JP,4-346332,A, for example. Moreover, the body concentration DpR of a record 
image is beforehand called for for every record ingredient, and this is recorded on the record condition storage 
means 23 (refer to drawing 1 ). And the body concentration DpR of this record image is inputted into the gray- 
scale-conversion conditioning means 20. In addition, the record condition storage means 23 is made to also 
memorize the record image concentration Dsi and Dhi, and you may make it rewrite it in hand control or 
automatically according to liking or the content of an image. 

[0045] What was displayed on drawing 8 with the two-dot chain line corrects near body concentration 
preponderantly. In addition, as shown in drawing 9 , modification of the concentration of the highlights section 
is lessened, and the image rendering of the shadow section may be corrected noting that it is not important. The 
approach of a publication etc. is applicable to JP,4-285933,A as the gradation correction approach. Furthermore, 
the translation table for correcting the above-mentioned body concentration practical is good to correct so that it 
may become a smooth curve. In addition, although drawing 8 and drawing 9 are explained as correction to the 
fundamental gradation balance translation table shown in drawing 5 in the semantics which simplifies 
explanation, correction is made to a gradation translation table as actually shown in drawing 7 . Thus, when the 
body concentration DpO of a subject-copy image is not in agreement with the body concentration DpR of a 
record image, a translation table is corrected by the need according to the content of an image based on the 
record image data-conversion table of the criteria which show by drawing 8 and are shown in drawing 9 as a 
continuous line. Distinction of the content of an image is performed using a well-known approach. For example, 
many scenes are beforehand classified according to the statistical method for every processing pattern, and the 
content of an image is distinguished by judging to which pattern it belongs using press can image data. In 
addition, based on the photography information on a film, you may carry out like JP,4-284442,A. 
[0046] As shown in drawing 1 , with the image recording means 25, image recording of the record image data 
from record image data-conversion LUT1 1 is changed and carried out to an image recording controlled 
variable. In addition, in record image data-conversion LUT1 1, an image recording controlled variable may be 
directly changed from this scanning image data. The video printer of the common knowledge to which the 
image recording means 25 carries out scan exposure of the yellow of film photo color sensitive material (color 
paper), a Magenta, and each sensitization layer of cyanogen by the light beam is used. 
[0047] Drawing 10 is a flow chart which shows the procedure of the above-mentioned image data. (A) shows 
the procedure which creates a record image data-conversion table using press can image data, and (B) shows the 
procedure which records an image based on this scanning image data using a record image data-conversion 
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table. 

[0048] In addition, although the gradation translation table was created on gradation property data and a 
gradation balance table, you may make it create a record image data-conversion table with gradation property 
data and image recording base quantity with the above-mentioned operation gestalt. Thus, division of the 
translation table of various combination and a translation table and integration are also possible, and such 
deformation is included in this invention by each amendment factor. 

[0049] Moreover, instead of establishing the gray-scale-conversion conditioning means 20, as shown in drawing 
11 , the gradation property conversion LUT 40 may be formed, this scanning image data may be changed, and 
this may be changed into record image data by record image data-conversion LUT1 1. In this case, a record 
image data-conversion table is created based on a gradation balance table and image recording base quantity. 
And after changing this scanning image data for removing the nonlinear characteristic of a film using gradation 
property data, it changes into record image data on a record image data-conversion table. As for conversion of 
the picture signal by this gradation property data, it is only desirable to correct the nonlinearity of a 
characteristic curve to linearity. It is because it will become correction of a duplex if the gradation balance of a 
characteristic curve is corrected. This gradation property data is representation data, and does not control a 
color-balance by this invention by this data. 

[0050] With the above-mentioned operation gestalt, gradation will be uniformly decided with the maximum 
reference point, a minimal -basis semi- point and a highlighting point, and a shadow point. However, as it, for 
example, told the whole that it was high contrast, depending on the gradation or the subject-copy image of a 
record ingredient, a gradation property may not be enough. In such a case, in gradation balance table creation, 
although the extent correction which is the record image concentration corresponding to the maximum reference 
point, a minimal-basis semi- point, and a highlighting point and a shadow point is possible, it is inadequate. For 
this reason, it is good to multiply the conversion value (record image data) side of a record image data- 
conversion table by the multiplier, to correct a table, and to make the whole gradation convertible. Setting out of 
this multiplier may be inputted in hand control from the outside, or may be automatically given for every image. 

[0051] Moreover, you may also include media conversion in the gray-scale-conversion conditioning means 20. 
Compression of the problem generated by this media conversion in case hard copy is created from a film image, 
for example, a lightness rendering, a hue, and a saturation rendering, emphasis of a color and a highlights 
image, etc. are performed. Moreover, although the calibration to edge enhancement, false profile clearance, 
noise rejection, and **** and fluctuation is also often used by the image processing, these well-known image- 
processings approach may be added to the gray -scale-conversion conditioning means 20. 
[0052] Moreover, although press can image data is accumulated for every film classification, the average value 
of this is calculated and the gradation balance property was searched for with the above-mentioned operation 
gestalt, using this average value as central value, a series of film images of the film for record are first put in 
block, and carry out a press can, and you may make it search for a gradation balance property using this press 
can image data. A series of film images in this case show the image of negative film 1 duty, or the similar image 
in one. As already explained, the extract of only a similar image classifies many scenes according to the 
statistical method for every pattern beforehand, and distinguishes whether it is a similar image by judging to 
which pattern it belongs using press can image data. 

[0053] Moreover, the same photometry system may be used, using photometry system with another press can 
and this scan. In using the same photometry system, it obtains press can image data by performing this scan, 
performing pixel consistency conversion, and performing pixel association in the case of a press can. 
[0054] Moreover, you may make it obtain press can image data simultaneously similarly in the case of this 
scan. In this case, pixel consistency conversion of this scanning image data is performed, pixel association is 
carried out, and press can image data is obtained. Furthermore, this scanning image data memorizes a part for 
two or more images to the image memory which is not illustrated. Moreover, the press can image data obtained 
by carrying out pixel association is chosen with the image data selection means 12, and only the selected image 
data is sent to the image data accumulation means 15. 

[0055] Moreover, the concentration in this invention contains the conversion value not only equivalent to 
optical density but the lightness on color study, the photometry output value of a subject-copy image, the rate of 
halftone dot area, etc. Moreover, the anti pair numeric value of concentration is also applicable. Moreover, with 
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the above-mentioned operation gestalt, although explained taking the case of the negative film, in addition 
although the effectiveness like a negative film is not acquired, this invention may be applied to a positive film 
or a reflection copy. 

[0056] Although the image recording section is based on a light beam, what was constituted with an exposure 
means to control the pixel of a large number which spread the shape of a line and in the shape of area like liquid 
crystal or CRT otherwise is sufficient as it. Moreover, a record ingredient may not be limited to color sensitive 
material, and may be the thermal print approach using [ for example, ] the ink ribbon of a thermal recording 
ingredient, a sublimation mold, or a thermofusion mold, the ink jet print approach, the toner imprint print 
approach, etc. 

[0057] Although it faced in quest of gradation balance data with the 1st gradation balance detection means 17 
and G concentration was made into the criteria of image data with the above-mentioned operation gestalt, this 
may make other colors criteria. For example, you may be 3 color average (R+G+B) / 3, and the weighted-mean 
value of R, G, and B instead of being based on G concentration. Moreover, the difference of the depth of shade 
to G concentration or 3 color average concentration and a ratio may be used like the R-G concentration to G 
concentration, and B-G concentration. In addition, when criteria are 3 color averages, it is natural [ a high 
concentration side reference value and a low concentration side reference value ] that it is necessary to change 
how to calculate each reference value in accordance with criteria so that 3 color average concentration may be 
used. 

[0058] Moreover, although the are recording image data accumulated about many image data was divided by 
the number of are recording data and the average value was calculated with the above-mentioned operation 
gestalt, it may replace with this and each data may be memorized. Moreover, statistics, such as others, for 
example, least square approximate value etc., may be used instead of calculating this average. Furthermore, you 
may make it ask for-dimensional [ 1 ] or a multi-dimension function expression by a multiple regression 
analysis etc. instead of calculating the average etc. Thus, the method of asking for the accumulated gradation 
balance from the gestalt of image data or image data is not limited to these. 

[0059] Moreover, with the above-mentioned operation gestalt, as a high concentration side reference value and 
a low concentration side reference value, although 3 color average concentration was used, each color [ instead 
of this 3 color average concentration / concentration / the maximum concentration and / minimum ] may be 
used. Moreover, the concentration value of a highlighting point and a shadow point (for example, 5% of a 
concentration accumulation histogram and 95% point) may be used as the high concentration side reference 
value of the subject-copy image for record, and a low concentration side reference value. Moreover, the main 
image section is extracted, the highlights and the concentration value of the point of a shadow which should be 
reproduced as an image based on main image concentration are defined, and it is good also considering this as a 
high concentration side reference value and a low concentration side reference value. Thus, a high concentration 
side reference value and a low concentration side reference value are values showing the white which should be 
reproduced, and black. It is difficult to ask accuracy for this high concentration side reference value and a low 
concentration side reference value actually, and it can consider various approaches. In this invention, it is not 
limited to the above-mentioned approach. 

[0060] Moreover, although the are recording image data accumulated about many image data was divided by 
the number of are recording data and the average value was calculated with the above-mentioned operation 
gestalt, it may replace with this and each data may be memorized. Moreover, statistics, such as others, for 
example, least square approximate value etc., may be used instead of calculating this average. Furthermore, you 
may make it ask for-dimensional [ 1 ] or a multi-dimension function expression by a multiple regression 
analysis etc. instead of calculating the average etc. Thus, the method of asking for the accumulated gradation 
balance from the gestalt of image data or image data is not limited to these. 

[0061] With the 2nd gradation balance detection means 18, moreover, as a high concentration side reference 
value and a low concentration side reference value For example, although the maximum calculated from the 
full-screen field of an image, the specific image field, and two or more images field, the minimum value or the 
highlighting point, and the shadow point (for example, 5% of a concentration accumulation histogram and 95% 
point) were used In addition, it may choose and you may determine that maximum, the minimum value or a 
highlighting point, and a shadow point turn into a point of the black instead of whites, such as the light source 
and regular-reflection light, to reproduce truly. For example, when area with the above-mentioned maximum, 
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the minimum value or a highlighting point, and a shadow point satisfies the conditions which occupy more than 
fixed area (for example, 3% or more of full-screen area), maximum, the minimum value, a highlighting point, a 
shadow point, etc. are defined from this area. Moreover, it may judge whether it is a gray photographic subject 
from the color configuration in [ all ] an image, a photography light source kind judging, and a series of film 
image properties, and maximum, the minimum value or a highlighting point, and a shadow point may be chosen 
by this judgment result. Furthermore, a weighting factor with other gradation balance properties may be 
changed by this judgment result. In addition, the gradation balance detection means of this invention is not 
limited to the above 1st thru/or the 3rd gradation balance detection means 17-19, and is not limited to three 
kinds, either. 
[0062] 

[Effect of the Invention] According to this invention, 3 depth-of-shade balance value or approximate value of a 
part which is equivalent to the gray of a photographic subject using the approach plurality differs is calculated, 
and since 3 depth-of-shade balance value or approximate value by different approach of these plurality was 
chosen or combined, except for the fault by the approach plurality differs, the stable image rendering conditions 
that precision is more high can be created. Thereby, a quality record image without color dispersion comes to be 
obtained. 

[0063] Since it asked for exact 3 color gradation balance data optimized as the image processing system and the 
color film species to be used based on the central value which accumulated many image data of the same color 
film kind, the image rendering conditions of obtaining the record image of high quality without color dispersion 
can be created. Therefore, compared with the conventional thing which searches for image recording 
conditions, 3 color gradation balance data can be stably obtained from the highlighting point of one subject- 
copy image, and a shadow point. 

[0064] Although it is difficult to ask accuracy for a gradation translation table from a subject-copy image 
Correctness separates into required 3 color gradation balance and the gradation which may not be not much 
exact in this invention. Since the gradation translation table was created with 3 color gradation balance data 
optimized so that the image recording equipment concerned might be suited, and the criteria gradation property 
data which are representation The quality record image which was excellent in gradation and color balance and 
which carried out **** stability can be obtained from the undershirt image currently recorded on the 
photographic film to an exaggerated image. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the functional block diagram showing the important section of the digital printer of this 
invention. 

[Drawing 2] It is the diagram showing an example of a gradation balance property. 

[Drawing 3] It is a diagram explaining calculating a high concentration side and low concentration side criteria 
balance value from a gradation balance property. 

[Drawing 4] It is a diagram explaining correcting a gradation balance property with the average concentration 
from the 3rd gradation balance detection means. 

[Drawing 5] It is the diagram showing an example of a gradation balance translation table. 
[Drawing 6] It is the diagram showing an example of gradation property data. 
[Drawing 7] It is the diagram showing an example of a gradation translation table. 
[Drawing 8] It is the diagram showing an example of correction of a record image data-conversion table. 
[Drawing 9] It is the diagram showing an example of correction of a record image data-conversion table. 
[Drawing 10] The flow chart which shows the procedure in which (A) creates a record image data-conversion 
table using press can image data, and (B) are flow charts which show the procedure which records an image 
based on this scanning image data. 

[Drawing 11] It is the functional block diagram showing the important section in other operation gestalten. 
[Drawing 12] In (A), about the subject-copy image recorded on the negative film, (B) shows R gray level 
histogram of proper exposure of the same photographic subject as (A), and (C) shows R gray level histogram of 
exaggerated exposure of the same photographic subject as (A) for R gray level histogram of undershirt 
exposure. 

[Description of Notations] 

10 Picture Signal Input Means 

1 1 Record Image Data-Conversion LUT 

12 Image Data Selection Means 

13 Image Recording Base Quantity Operation Means 

14 Film Kind Discernment Means 

15 Image Data Accumulation Means 
17-19 Gradation balance detection means 

20 Gray-Scale-Conversion Conditioning Means 

21 Gradation Property Data Storage Means 
23 Record Condition Storage Means 

25 Image Recording Means 

40 Gradation Property Conversion LUT 
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